Objective: to evaluate the degree of implementation of the National Dengue Control Program (PNCD) in two border municipalities in Mato Grosso do Sul State (Corumbá and Ponta Porã), Brazil, 2016. Methods: This was a normative evaluation based on indicators of service structure and work process; questionnaires were answered by health professionals involved in dengue prevention and control; the cut-off points used to determine the degree of implementation were 'implemented' (>75% of the activities implemented), 'partially implemented' (50 to 75%), 'low level of implementation' (25 to 49%), and 'not implemented' (<25%). Results: 383 health professionals participated in this study, 227 of whom were from Corumbá and 156 from Ponta Porã; the degree of PNCD implementation was 63.1% and 66.4% for Corumbá and Ponta Porã, respectively, thus being classified as partially implemented in both municipalities. Conclusion: PNCD implementation was partial in both municipalities; problems observed indicate the need for program enhancement.
Introduction
Dengue is endemic in most countries of Latin America, South-East Asia and Central Africa, where epidemics occur in large and small cities. 1 It is estimated that 390 million cases occur annually all over the world. Of this total, it is estimated that 96 million are apparent infections and at least 20,000 progress to death. 2 Since 2001 Brazil has reported more cases of dengue fever than any other country: approximately 11 million up until 2016, with the recent epidemics of 2015 and 2016 standing out with 1.6 and 1.5 million cases, respectively. In 2016 Mato Grosso do Sul state recorded 44,814 suspected cases of the disease -an increase of 39% in relation to the previous year. 3 The control of this disease in Brazil is carried out in accordance with the guidelines of the National Dengue Control Program (PNCD). 4 PNCD has been in force in Brazil since 2002 and has ten components. These include operational actions related to integrated surveillance, entomological surveillance, environmental surveillance, assistance to the sick, health education, communication and social mobilization, training of professionals, political and social support and monitoring and evaluation. Implementation of the program's actions is incorporated into the routine of the Municipal Health Departments, with support from State Health Departments and the Ministry of Health when necessary. Most of their funding comes from the federal level.
PNCD priority municipalities include those located in the international border area, because they are considered to be prone to the introduction of the disease. In these areas the cross-border flow of people is an important vehicle for the spread of dengue virus serotypes/strains, thus increasing the potential for epidemics. 5 Regarding the magnitude of its presence in the Brazilian border areas, among mandatory notifiable diseases dengue was the second most reported in these locations between 2007 and 2009, 6 surpassed only by malaria. In 2010, the mean dengue incidence rate in the twin frontier cities was 1.6 times higher than the national average. 7 The vulnerability of border area municipalities to dengue fever epidemics, as well as the absence of PNCD evaluative studies on this region, justify research being performed with the aim of contributing to PNCD improvement. The objective of this study was to evaluate the degree of PNCD implementation in two border municipalities in Mato Grosso do Sul State, Brazil, 2016.
Methods
This was a normative evaluation study measuring the degree of PNCD implementation in two border municipalities of Mato Grosso do Sul State with regard to service structure and work process, 8 from November to December 2016.
The following criteria were adopted in order to select the municipalities: municipal territory being directly on the international border and being a priority city for PNCD in Mato Grosso do Sul. Using these criteria we identified two municipalities: Corumbá and Ponta Porã.
Corumbá is located in the western part of Mato Grosso do Sul state, in the Midwest region of Brazil, on the border with Bolivia. In 2016, the municipality had an estimated population of 109,899 inhabitants. 9 At the time of data collection, Corumbá had 22 Family Health care centers with 26 Family Health Strategy (FHS) teams implanted (22 located in the urban area and four in the rural area), as well as a Brazilian Nacional Health System (SUS) outsourced charity hospital: namely the Santa Casa Hospital.
Ponta Porã, located in the south of the state, on the Brazilian border with Paraguay, had an estimated population of 89,592 inhabitants in 2016. 9 The municipality's public health care network had 15 Family Health centers, with 15 FHS teams (11 in the urban area and four in the rural area), in addition to the Dr. José de Simone Neto Regional Hospital.
Health professionals belonging to different categories and from different health care services were invited to participate in the study: epidemiological surveillance coordinator and technical staff; endemic disease vector control coordinator and health agents; PNCD priority municipalities include those located in the international border area, because they are considered to be prone to the introduction of the disease. In these areas the cross-border flow of people is an important vehicle for the spread of dengue virus serotypes/strains, thus increasing the potential for epidemics.
Primary Health Care coordinator, doctors, nurses and community health agents of the urban FHS teams; and doctors and nurses from the emergency departments and the hospital beds (adult and pediatric) sectors of the municipal hospitals. All epidemiological surveillance, vector/endemic disease control and urban area FHS team professionals were interviewed, with the exception of those who refused to participate in the study or those who were absent from the workplace when the researchers collected information there. The rural area FHS teams were excluded from the study owing to access difficulties.
A day shift doctor and nurse and a night shift doctor and nurse from each municipal hospital were invited to take part in the study. They were selected by drawing lots. We sought to include working days and weekends. If the health professional drawn by lot did not agree to participate in the study, another draw was made. Given that many health professionals worked as part of the FHS teams and also at the hospitals, we excluded those who had already answered the questionnaires. In order to evaluate the degree of PNCD implementation, ten program components were considered: An analysis and judgment framework was built, listing a set of indicators for evaluating service structure and work process for each PNCD component. For service structure, we evaluated material resources, infrastructure and human resources. For work process, we evaluated the elements comprising the practices of each component. The indicators were defined based on Ministry of Health normative and technical publications 4,10-12 and on published PNCD evaluation studies. [13] [14] [15] [16] When validating the framework and establishing the scores expected for each indicator, a consensus technique (Delphi method) was used with 11 experts on the subject, in accordance with the methodology described by Souza Silva and Hartz. 17 A total of 68 indicators were established to evaluate PNCD, 24 being for structure and 44 for process. The maximum expected score was 706 points (∑ of the score expected for the indicators), 274 for structure 432 for process. The questionnaires were prepared based on the consensual framework.
Data collection was conducted by means of structured questionnaires, complemented by openended questions. In the case of service coordinators, the questionnaires were answered in interviews conducted by the first author of this article. In the case of other health professionals, once the objectives of the study had been explained they themselves answered the questionnaires. Data was input to a Microsoft Excel® 2007 spreadsheet and then categorized for program scoring and classification.
When compiling the scores for degree of implementation, initially the score was calculated based on the proportion of positive answers for each indicator and the degree of implementation was determined in percentage terms (scores given / expected scores x 100). Subsequently, we calculated the degree of implementation of each component based on the total scores for its set of indicators. The degree of structure and process implementation was obtained from the total of the scores of their components. The final classification of the degree of implementation of PNCD and its components was determined based on the arithmetic average of the degree of implementation of each dimension (degree of total implementation = degree of structure implementation + degree of process implementation / 2). Taking the scores achieved, the degree of implementation was classified in four categories: implemented (>75%); partially implemented (50 to 75%); low level of implementation (25 to 49%); and not implemented (<25%). 16 
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Results
Of the total number of 470 health professionals eligible for this study, 383 (81.5%) agreed to participate, 52 (11.1%) refused and 35 (7.4%) were absent from the workplace at the time of the survey. Losses were considered to be when there were two unsuccessful attempts to administer the questionnaire. Among those who agreed to participate, 227 were from Corumbá (3 epidemiological surveillance coordinators e 6 technical staff, 43 endemic disease control agents, 111 community health agents, 13 FHS physicians and 20 FHS nurses, as well as 14 hospital physicians and 17 hospital nurses) and 156 were from Ponta Pora (3 epidemiological surveillance coordinators and 5 technical staff, 30 endemic disease control agents, 66 community health agents, 8 FHS doctors and 9 FHS nurses, as well as 17 hospital physicians and 18 hospital nurses).
As to the degree of PNCD implementation, both municipalities were classified as being partially implemented: Corumbá 63.1% and Ponta Porã 66.4%. Service structure and work process were classified as being partially implemented in both municipalities ( Figure 1 ). The expected score, the score achieved and the degree of implementation of each indicator used to assess the ten PNCD components, according to service structure and work process, are shown in Tables 1 and 2 . The results of the assessment of the degree of implementation of each PNCD component are shown in Figure 2 .
As regards the degree of 'Structure' and 'Process'implementation in relation to the 'Epidemiological surveillance' component, Corumbá achieved a score of 56.0% and Ponta Porã 69.0%, both being classified as partially implemented (Figure 2 ). The critical point of this component was structure, assessed as having a low level of implementation in Corumbá (35.7%) and as being partially implemented in Ponta Porã (55.5%); its main limitations refer to the 'adequacy of material resources', in both municipalities, and the 'appropriate number of vehicles for implementation of field actions' in Corumbá ( Table 1) .
The 'Vector combat' component was partially implemented in Corumbá (61.5%) and fully implemented in Ponta Porã (83.3%). The process element of this component was found to have better performance, being fully implemented in both municipalities (Figure 2 ), although 'promotion of joint vector control actions with the municipality of the neighboring country' stands out as being the only indicator not implemented in Corumbá (15.0%) ( Table 2 ). With regard to the structure element, 'vector combat' had a low level of implementation in Corumbá (34.4%) and was partially implemented in Ponta Porã (69.5%) ( Table 1) , and only one of the five indicators used to assess this component was implemented in Corumbá, namely 'norms and protocols available to the team' (86.7%); in Ponta Porã, apart 
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from this indicator (80%), the 'appropriate number of vehicles for implementation of field actions' was also fully implemented (100.0%). Analysis of the 'Integration with primary care' component showed that both municipalities did not meet the evaluation requirement for structure (0.0%) ( Table 1 ). As to work process, the most poorly assessed indicator was 'unification of the geographical working area between the vector control team and the Community Health Agent Program/FHS' (0.0% for both municipalities); while the best assessed was 'community health agents trained regarding dengue', achieving 71.0% in Corumbá and 95.0% in Ponta Porã ( Table 2 ). As to the degree of implementation of this component, Corumbá was assessed as not being implemented (20.5%) and Ponta Porã as having a low level of implementation (29.1%) (Figure 2) .
Based on the analysis of service structure and work process, both municipalities obtained similar scores in the assessment of two components: 'Assistance to the sick', this being partially implemented in Corumbá (66.5%) and also in Ponta Porã (63.8%), and 'Legislation', for which Corumbá obtained a score of 93.2% and Ponta Porã 95.2%, both being classified as implemented (Figure 2) . A further two components achieved the same scores in both municipalities: 'Environmental sanitation', which was partially implemented (73.7%), and 'human resources training', which had a low level of implementation (25.0%) (Figure 2) .
When compared to Ponta Porã, Corumbá showed better performance in the assessment of the following components: 'Health education, social mobilization and communication' (80.3% -implemented), 'politicalsocial support' (75.0% -partially implemented) and 'Monitoring and evaluation' (74.1% -partially implemented) (Figure 2 ). It can be seen that in Ponta Porã the critical point related to these components was service structure, with scores of 70.5%, 0.0% and 0.0%, respectively (Table 1) . Both municipalities presented weaknesses in the process aspect of the 'monitoring and evaluation' component, mainly because they do not carry out periodic meetings to evaluate intersectoral actions of the program (Table 2) .
Discussion
This is the first study to evaluate PNCD in border municipalities. The indicators used allowed us to classify it as partially implemented in Corumbá and Ponta Porã. Several problems were identified with program implementation and many of them were common to both municipalities.
Implementation of the 'Epidemiological surveillance' component was partial in both municipalities: with the lowest scores being found for service structure rather than work process. A study conducted in Goiás in 2011 found similar results for dengue surveillance system infrastructure. Lack of vehicles to transport technical staff and the reduced number of these professionals were the main problems pointed out by the authors. 19 Case underreporting was referred to in both municipalities and was attributed to low adherence of private health services. Failure to report or late reporting of dengue cases compromises the timely definition of epidemiological control strategies. As such, the implementation of specific strategies for private health services, such as the establishment of streamlined efficient scientific and technical information production and dissemination mechanisms, as well as appropriate communication processes, should be adopted as priorities, so that the private health sector sees itself as an integral part of the surveillance system. 20 There were also problems relating to the use of data produced by epidemiological surveillance. Shortcomings in producing bulletins and/or reports, absence of adequate FHS team feedback and failure to use entomological and epidemiological information to inform sanitation actions, as found in both locations, are consistent with the literature. 14, 21 These are aspects capable of having negative repercussions on the continuity of program monitoring, the rationality of human and material resources, as well as intra-and intersectoral articulation. 21 Another issue of great importance for dengue prevention and control in border municipalities, especially in those which are twin cities such as Corumbá and Ponta Porã, is cooperation between countries. In our study, the existence of local strategies for international cooperation in the fight against dengue, such as the timely and regular exchange of epidemiological information and promotion of joint vector control actions with the municipality in the neighboring country was only found in Ponta Porã. 
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Giovanella et al. 22 identified greater presence of health cooperation initiatives on the border between Mato Grosso do Sul and Paraguay, when compared to the border areas of the states of Rio Grande do Sul and Santa Catarina with Argentina. Local cooperation initiatives between health service managers can guide the formulation of specific guidelines for frontier situations and, consequently, possible improvement of health actions between the South American countries. 22 With regard to combating the vector, different degrees of implementation were found in Corumbá (partially implemented) and Ponta Porã (fully implemented). Contextual differences between the municipalities analyzed may explain part of the results found. The fact of Corumbá not having a sufficient number of health professionals and vehicles for implementing actions, in addition to the municipality having inadequate material resources, was decisive for failure to achieve full implementation of the component. These data were similar to those resulting from the evaluation of dengue entomological and epidemiological surveillance in the municipality of Cuiabá. 16 The 'assistance to the sick' component was considered to be partially implemented in both municipalities. Other assessments have identified similar results. 13.15 The critical point related to the structure of this component was the lack of hospital beds, both in the epidemic period and also in the period between epidemics. It is worth noting that in the cities studied, foreign patients seek SUS services and frequently require hospitalization. 22 This peculiarity may be one of the factors that influenced 
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the opinion of the majority of the health professionals interviewed. With regard to work process, only the 'use of risk classification criteria' was fully implemented. The other activities recommended by the Brazilian Ministry of Health 12 had only been partially implemented by the municipalities.
The shortcomings in the 'assistance to the sick' component with regard to service structure and work process, can limit the quality of care for individuals with dengue. The organization of the health services network starting at the Primary Health Care level, with work flows defined for the different levels of complexity, laboratory support, presence of physicians, nurses and other professionals, is recognized as a necessary measure to avoid the occurrence of a negative outcome. 15 Integration with Primary Health Care, although more noticeable in Ponta Porã, can be seen to be timid in these municipalities. The interviewees made no reference to the existence of work flows and integration of the activities of endemic disease control agents and community health agents. The two types of agents having distinct working territories, in addition to the scarcity of moments of joint discussion, compromise team integration, the analysis of the health situation in the territory, as well as the planning of actions. In 2012, Pessoa et al. 23 also detected several obstacles to achieving the integrated actions recommended by PNCD when analyzing the consensus produced by endemic disease control agents and community health agents working in a health district in Goiânia, the capital of the state of Goiás. When there is systematic articulation of epidemiological and entomological surveillance in Primary Health Care, with activities taking place in an integrated manner, work is potentialized and duplication of actions is avoided. 23 Included among the components that most negatively influenced the degree of PNCD implementation in Corumbá and Ponta Porã, is 'human resources training', which was assessed as having a low level of implementation. The municipalities did not have a municipal training and continuing education plan, but they did perform unsystematic, one-off and fragmented actions, usually in response to increased cases of the disease. This was also reported by Bispo Junior & Moreira in a study conducted in 2014/2015, with FHS team professionals in cities in the southwest region of the state of Bahia. 
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Another critical point observed in our study was the lack or limited operation of the Municipal Committee for Mobilization, Monitoring and Evaluation of dengue control measures. This represents a restriction to integrated PNCD actions and to the implementation of the 'political-social support' and 'monitoring and evaluation' components. This result was also found by Pimenta Júnior 14 when evaluating PNCD in six municipalities in Minas Gerais state in 2004. Although the Committee existed in Corumbá, it was not operating satisfactorily. For the most part, only health sector representatives, more specifically the epidemiological surveillance and vector control services, took part in its monthly meetings. In Ponta Porã, the Committee had been disbanded and this also contributed to the 'Health education, social mobilization and communication' component only being partially implemented.
Comprised of various segments of society and, in the case of border municipalities, also comprised of institutions from the neighboring country, the Committees are responsible for proposing, implementing, coordinating, evaluating and monitoring dengue control actions at local level. Putting the Committees in place is a strategy that enables the program's intersectorial actions to be made operational in order to achieve the expected results, in a manner more efficient than the health sector could achieve on its own. 25 A limitation of this study is the fact that the information was provided by the respondents and is therefore subject to bias resulting from their professional training, length of service and experience in Public Health, as well as their personal, professional and cultural relationships. However, the type of evaluation used has contributed to the development and improvement of health care service organization. 26 Moreover, there are some issues that are outside of the goals of this study and which could be explored in future research, namely: the analysis of the external and political-organizational context of the municipalities, in order to broaden the understanding of the factors facilitating and limiting PNCD implementation; and the impact of the results found in this study on PNCD effectiveness. The evaluation indicated several factors that hampered the implementation of the program, many related to intra-and intersectoral disarticulation.
Recommendations that require greater attention include: (i) adequacy of service structure; (ii) improvement of integration between health surveillance and the Family Health Strategy, (iii) continuing investment in training that approaches PNCD in an integrated manner; (iv) restructuring of epidemiological and entomological surveillance actions with a view to expanding channels of communication with other public and private sectors in order to streamline the flow of data and information; and (v) the most appropriate form of implementing Municipal Committees for Mobilizing, Monitoring and Evaluating dengue control measures, in order to integrate the different sectors of government and society to discuss, evaluate and promote intersectoral dengue prevention and control actions.
There is evidently a need for active participation of health services managers and health workers in the process of rethinking an integrative policy on combating dengue in frontier municipalities which considers the border population to be a single one. One of the possible strategies in this direction would be to have permanent discussion forums on approaching and addressing dengue, with the participation of frontier municipality health service managers and with the support of Ministry of Health and the Pan American Health Organization. The impact of this set of measures will bring benefits not only for dengue control but also for the control of chikungunya virus, these being emerging diseases in Brazil that share the same vector.
We conclude that the implementation of a State initiative such as the National Dengue Control Program, underpinned by intersectoral actions, it is still a challenge in the frontier municipalities we studied, where the proximity with another country and crossborder flows require international cooperation actions in order to achieve effective control of this disease.
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